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7':/!%+$!K*(d#$! pl! SU|! pR|! VS|! t|!
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-2]U'5/$! SS^GHXS* XSP;\y* V\P^Vy* HXP;Vy* 6+716K+7A>1A*
D+(*(! S?XG;;Y* ??P\Sy* \;PHHy* \\P^^y* 4B<494574*
D#5='*%!9'j'! ^HOGSS?* YPYYy* ;YPSSy* ;YPSSy* 4B<494574*
D#)/,! S;\GY\O* VPO?y* HXPO;y* HSPVHy* 6+716K+7A>1A*
K+*+U/8(M1+! SHOGV\^* ??PH\y* ;YPH\y* ;?PVSy* 4B<494574*
K+*/+8/8+! S^\G;S\* YPYYy* V\PYHy* V\PYHy* 6+716K+7A>1A*
K+,U/2+!
4*+2%#!
S\VG?XS* \PY\y* H^PSXy* HHPSXy* 6+716K+7A>1A*
K+*(+*(! SX^GOX?* OPS^y* V;PYHy* VOPYSy* 6+716K+7A>1A*
&/+%#,+! S\HGY\O* XHPSXy* ;SP?Yy* ;HPV^y* 4B<494574*
p(2%/+M! S;YGX?H* ?SP\\y* ^\POXy* VHPX?y* 6+716K+7A>1A*
7+(]! ^X;GYH^* YPYYy* HHPOYy* HHPOYy* 6+716K+7A>1A*
7':/!%+$!K*(d#$! S\;G;;O* ;PVOy* S;PYHy* ^^PYVy* 6+716K+7A>1A*
A/)#*V/! ^\;GVH?* ??PVHy* S?P;Yy* ^HPVYy* 6+716K+7A>1A*
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;5/2%+! S;;G;;O* \P^Hy* ;YPY?y* ;XPS^y* 4B<494574*
6Y'!?/8#2)#! SS?G^^V* ?;PXVy* H\P^Yy* ;^PSOy* 4B<494574*
J5'*/+2VU'5/$! ^?XG?^Y* \PX^y* SVPYOy* S;PHSy* 6+716K+7A>1A*
?8&76!:8=!:':8=!:6!C8CA4'YZ8[!SL\>]*2)2!
! !























(%./4%! 531%.%! $&! rps(YX! E!(5.#/Q,#+! %,3&'&.-+5! %!(%#+3! ,+3/&.-%P&(! $&!






<(! ,+'#_`+! +,+'-%! &'-[! ;#0%! ;&04%^! /+(! -+-%0! $&! ,+,50%_`+! $&! prlXTTT!
4%1#-%.-&'! &! [3&%! $&! (%./4%! 531%.%! $&! SRs(Y^! %,3&'&.-%.$+! %! (&.+3!
,+3/&.-%P&(!$&!%/&''+!6! .%-53&7%^! -%.-+! ,%3%! RTT!N5%.-+! ,%3%! pTT!(&-3+'*!































































































































































+! %/&''+! &(! %-)! pTT! (&-3+'X! @'! (&$#$%'! '`+! ,+5/+! (%#'! N5&! +! $+13+! $&!
$#',+.#1#0#7%_`+!$&!%/&''+!45(%.+!6!.%-53&7%^!.%'!$5%'!$#'-a./#%'!%.%0#'%$%'X!!
!
@! ,%3-#3! $+'! 3&'50-%$+'! %.-&3#+3&'^! )! ,+''Q2&0! %0/%._%3! %! N5&'-`+! $%! 1#+W#0#%X!
?&,3&&.$&d'&! N5&^! %! ,%3-#3! $%! ,3&2%0e./#%! $+! .Q2&0! $&! %/&''+! /+.'#$&3%$+!
'%-#'W%-]3#+^! )! ,+''Q2&0! ,+.$&3%3! N5&!.%'! /#$%$&'!()$#%'! 13%'#0&#3%'! %! 1#+W#0#%!
,+$&! 2#3! %! ,3&,+.$&3%3X! E5^! ,&0+! (&.+'^! N5&! &\#'-&(! %'! /+.$#_f&'! $&!
0+/%0#7%_`+! &! %/&''+! N5&! W%2+3&/&3#%(! %! N5&'-`+^! $&! (+$+! N5&! +! $&'&.4+!
531%.+!,+$&!W%7&3!/+(!N5&!&0%!'&!(%.#W&'-&X!!
!
@! %2%0#%_`+! 3&'50-%^! ,+3-%.-+^! .5(!/+.O5.-+! $&!,%3%$+\+'X!>&!,+3! 5(! 0%$+!%!
N5%.-#$%$&!()$#%!$&!><"'!%/&''Q2&#'! ,&0%! /#$%$&!)!$&!tS^! %! '+(%!$%![3&%!
()$#%!+/5,%$%!)!#.W&3#+3!%!R|!$%!(%./4%!531%.%!$+!(5.#/Q,#+!bT^rp|cX!D+3)(!
















































































































































































&(! '5%'! %3-#/50%_f&'^! 3&2&0%! 2%3#%_f&'! $&! %/&''#1#0#$%$&! ,+-&./#%0^! N5&!
&\,3&''%(!2#%'!(%#'!%/&''Q2&#'!b#.-&P3%$%'c!&!(&.+'!%/&''Q2&#'!b'&P3&P%$%'cX!








2&7! '&! /%3%/-&3#7%^! '&P5.$+!@.$3%$&! bYTRpc^! .+! ,3#./#,%0! $&W#.#$+3! $&! +5-3+'!
&0&(&.-+'!$+!'#'-&(%!531%.+X!G&$&#3+'!$.'/%3'bYTRRc!%W#3(%(!N5&!+'!&#\+'!(%#'!
#.-&P3%$+'! '`+! N5&! (%#'! W%/#0(&.-&! '&! /+.&/-%(! %+'! $&(%#'! &! '`+! +'! N5&!













A%535! bW#P53%! RTpc! N5&! %'! [3&%'! (%#'! #.-&P3%$%'! &'-`+! /+./&.-3%$%'! .+!
N5%$3#0[-&3+!(%#'!/&.-3%0!$%!(%./4%!531%.%^!%13%.P&.$+!/+(+!0#(#-&'!+'!1%#33+'!





















































































































E'! 3&'50-%$+'! b-%1&0%! VVc! %,+.-%(! N5&! +'! ><"'! &'-`+! ,3&$+(#.%.-&(&.-&!
'#-5%$+'! &(! [3&%'! (%#'! %/&''Q2&#'^! +5! '&O%^! ,+-&./#%0(&.-&! (%#'! W[/&#'! $&!
'&3&(!%0/%._%$%'!-%.-+! 0+/%0(&.-&!N5%.-+!P0+1%0(&.-&X! :.W&3&d'&!N5&!%!W+3_%!
$%!#.-&P3%_`+!#$&.-#W#/%$%!,+3!(&#+!$+'!(%,%'!%\#%#'!&!%''+/#%$%!,+'#-#2%(&.-&!















D+(*(! rr|! <\/&0&.-&! YRY! UV|! Rt! t|!
?/5+!?#5W+! Vt|! >%-#'W%-]3#+!! Yt! Ul|! R! p|!
!







$+'! ,%3N5&'! &! $%'! ,3%_%'c! '`+! 5(%!(&3/%$+3#%! 0#(#-%$%! &! /%3%! bG%'/%3]! k!
+'4#.%P%^!YTRVcX!@,&'%3!$+!y/5'-+z^!%''5(&d'&!N5&!(%#'!/%3+!)!%!'5%!%5'e./#%!
,%3%! %! /#$%$&^! +! N5&! %W&-%! %! N5%0#$%$&! $&! 2#$%! $+'! 4%1#-%.-&'X! @''#(^! %!
N5%0#W#/%_`+!$&!5(%!/#$%$&!&'-[!-%(1)(!.%!N5%.-#$%$&!&!$#(&.'`+!$&!&',%_+'!
2&3$&'! N5&! '&O%(! 2#[2&#'! +! '5W#/#&.-&! ,%3%! 4+',&$%3! %! $#2&3'#$%$&! 1#+0]P#/%!









'+/#%#'! &! &/+0]P#/%'X! D+3)(^! .+! N5&! '&! 3&W&3&! 6'! N5&'-f&'! &/+0]P#/%'^!




E'! 3&'50-%$+'! +1-#$+'^! -+$%2#%^! %,3&'&.-%(! 5(! ,%3%$+\+X! @#.$%! N5&! 4%O%!
%',&/-+'!,+'#-#2+'^!/+(+!/+1&3-53%!&!%/&''+!$+'!><"'!.%'!/#$%$&'^!+!-+-%0!$&!
[3&%!+/5,%$%!,%3&/&!,3+,+3/#+.%0(&.-&!,&N5&.+X!@0)(!$#''+^!'&3#%!.&/&''[3#+!
%2%._%3! .%! %2%0#%_`+! ,%3%! +1-&3! +'! $%$+'! '+13&! %! N5%0#$%$&! $+'! ><"'! .%'!






RV! $%'! YR! /#$%$&'! ()$#%'! %.%0#'%$%'! /+.-%(! /+(! N5%'&! lT|! $+'! 1%#33+'!
/+.-&(,0%$+'!/+(!%0P5(!-#,+!$&!'&32#_+X!h!.&/&''[3#+^!,+3-%.-+^!N5&!%_f&'!$&!





,&3/+33&3! ,%3%! N5&! %! 1#+W#0#%! %-#.O%! %! -+-%0#$%$&! $%'! ,+,50%_f&'! /#-%$#.%'^!
%-#.P#.$+!5(!.Q2&0!$&!&\/&0e./#%X!E5!'&O%^! -+$+'!+'!/#$%$`+'!,+$&3#%(!&'-%3!












@+! N5&! ,%3&/&^! &(1+3%! .&'-%! -&'&! .`+! '&! %2%0#&! %! N5%0#$%$&! %! ,%3-#3! $%!
,&3/&,_`+!$+'!5'5[3#+'!$+!05P%3!+5!%',&/-+'!$&!0&P#'0%_`+!531%.%^!+'!><"'!O[!
-e(! 5(! W%-+3! &',%/#%0^! 5(%! &'-35-53%_`+^! 3%7+[2&0! N5&! ,+$&! '&3! 5-#0#7%$+! &!
%,3#(+3%$%^!$&!(+$+!%!,3+(+2&3!%!1#+W#0#%X!!
!
<.-&.$&d'&^! .&'-%! ,&3',&/-#2%^! N5&! +! ,0%.&O%(&.-+! 531%.+! '5'-&.-[2&0!
$&(%.$%! %! ,+.$&3%_`+! $&! $#3&-3#7&'! /+(+! '+/#%1#0#$%$&^! #.-&3/+.&\`+^!
,&3(&%1#0#$%$&^!4%3(+.#%!&/+0]P#/%^!0&P#1#0#$%$&!&!/%,%/#$%$&!$&!,3+,+3/#+.%3!
'51'#'-e./#%^!1&0&7%!&!2%3#&$%$&!$&!%(1#&.-&'!%+'!/#$%$`+'X!9+!N5&!'&!3&W&3&!



















,3&(#''%! $&! N5&! +! 531%.#'(+! /+.-&(,+3a.&+! &! %! '5'-&.-%1#0#$%$&! $+! (&#+!
%(1#&.-&! 531%.+! .`+! $#%0+P%(X! @+! 0+.P+! $+'! /%,Q-50+'^! %',&/-+'! $&!
1#+$#2&3'#$%$&! 531%.%^! '&32#_+'! &/+''#'-e(#/+'! /50-53%#'^! $&'&.4+! 531%.+! &!
1#+W#0#%! W+3%(! $#'/5-#$+'^! -&.$+! %'! /#$%$&'! ()$#%'! 13%'#0&#3%'! /+(+! 1%'&! $&!
&'-5$+X!A5'/+5d'&!#$&.-#W#/%3^!%!,%3-#3!$%!(&-+$+0+P#%!&0%1+3%$%^!+!,+-&./#%0!$&!











%''5(#%d'&! N5&! +! $&'&.4+! &! ,3+/&''+! $&! /+.'+0#$%_`+! $%'! /#$%$&'!
$&'/+.'#$&3%3#%(!%!#(,+3-a./#%!$&!,3+,+3/#+.%3!+!%/&''+!45(%.+!6!.%-53&7%X!!
!
C+.P&! $&! ,3+/53%3! /+.'-35#3! 5(%! -&+3#%! 5.#W#/%$+3%! %/&3/%! $+! ,0%.&O%(&.-+!
531%.+! '5'-&.-[2&0! ,%3%! %'! /#$%$&'! ()$#%'^! ,+3! &'-&! -3%1%04+! $&'&O+5d'&!
%,3&&.$&3! %'! /%3%/-&3Q'-#/%'! &! +'! &0&(&.-+'! ,3#./#,%#'! N5&! /+.W#P53%(! +!
,&.'%(&.-+! /+.-&(,+3a.&+! %! 3&',&#-+! $+'! ,3+/&''+'! $&! ,0%.&O%(&.-+^!
$&'&.4+! &! 531%.#'(+^! #.-&P3%.$+! /+(! %'! N5&'-f&'! $%! 1#+$#2&3'#$%$&^!






531%.#'(+! /+.-&(,+3a.&+! Z! ,%3-#/50%3#7%$+! .%'! /#$%$&'! ()$#%'! Z! .`+!






&0&(&.-+! /3Q-#/+^! 2#2+! &! 3&0%/#+.%0g! /c! $%! /+(,3&&.'`+! $+! ,3+/&''+! $&!
#.-&3$&,&.$e./#%'!N5&!+'!&/+''#'-&(%'!531%.+'!-3%7&(g!&!$c!$%!.&/&''#$%$&!
$&!+!,0%.&O%(&.-+!531%.+!+/+33&3!&(!/+.'+.a./#%!/+(!%!&N5#$%$&!&/+.u(#/%^!
/+(! %! /+.'&32%_`+! $&! 3&/53'+'! .%-53%#'! &! $+! (&#+! %(1#&.-&! &! /+(! +!
$&'&.2+02#(&.-+!'+/#%0^!+5!'&O%^!&(!/+.'+.a./#%!/+(!%!'5'-&.-%1#0#$%$&X!
!!
9&'-&! '&.-#$+! W+3%(! W5.$%(&.-%#'! ,%3%! &0%1+3%_`+! $%! /%-&P+3#7%_`+! $%'!
/#$%$&'!,&0+!,+-&./#%0!$&!1#+$#2&3'#$%$&!&!,%3%!+!&.-&.$#(&.-+!'+13&!+'!.Q2&#'!
$&!%/&''+!45(%.+!6!.%-53&7%!%!5-#0#7%_`+!$+'!/+./&#-+'!bRc!$&!$&'&.4+!531%.+!





5'+'g! bYc! $%'! /#$%$&'! $&! ,+3-&! ()$#+! %,3&&.$#$%'! /+(+! P%3%.-#$+3%'! $%'!
%-#2#$%$&'!&/+.u(#/%'!&(!&N5#0Q13#+!/+(!%'![3&%'!#.-&3#+3&'!b=20.$-%/01&c!&!'&(!





E'! 3&'50-%$+'! +1-#$+'! ,+''#1#0#-%3%(! %! /+(,3&&.'`+! $&! %0P5.'! %',&/-+'^! %!
'%1&3*! %c! /#$%$&'! /+(! (%#+3! ,+-&./#%0! $&! 1#+$#2&3'#$%$&! W%7&(! 5'+!
(%O+3#-%3#%(&.-&!$&''&!,+-&./#%0!,%3%!+'!'&32#_+'!&/+''#'-e(#/+'!$&!,3+2#'`+!
b5'+!%P3Q/+0%!$+!-&33#-]3#+cg!1c!/#$%$&'!/+(!(&.+3!,+-&./#%0!$&!1#+$#2&3'#$%$&^!
,+3! '5%! 2&7^! /+./&.-3%3%(! %! (%.5-&._`+! $+! '&5! 1%#\+! ,+-&./#%0! .%'! [3&%'!
2&3$&'!531%.%'^!,3%_%'!,3#./#,%0(&.-&^!+5!'&O%^!/+./&.-3%3%(!'&5'!&'W+3_+'!.%!
(%.5-&._`+!$+'!'&32#_+'!&/+''#'-e(#/+'!/50-53%#'g!&!/c!/#$%$&'!/+(!,+-&./#%0!
$&!()$#+! %! 1%#\+! %,3&'&.-%3%(! /+(+! /%3%/-&3Q'-#/%! ,3#./#,%0! %! &\#'-e./#%! $&!
2&P&-%_`+! %31]3&%! $&.-3+! $%! (%./4%! 531%.%^! /+.2#2&.$+! /+(! %'! [3&%'!
&$#W#/%$%'^!,+3)(!)!1%#\%!,3&'&._%!$&!,3%_%'!&!,%3N5&'!.&''&!P35,+X!<(!'5(%!






%-)! pTT! (&-3+'! bRT! (#.5-+'! $&! /%(#.4%$%c^! %'! /#$%$&'! ()$#%'! 13%'#0&#3%'!
$#',f&(! $&! 5(! .Q2&0! '%-#'W%-]3#+! $&! %/&''+! %+'! '&32#_+'! &/+''#'-e(#/+'!
/50-53%#'X!E!%/4%$+!$&(+.'-3%!%! #(,+3-a./#%!$&!'&! -&3! #$&.-#W#/%$+!+!.Q2&0!$&!
%/&''+!,3+,+3/#+.%$+!%-5%0(&.-&!,&0%'!/#$%$&'^!&!N5&!'&32#5!,%3%!/%3%/-&3#7[d
0%'^! +! N5&! W+3.&/&! 5(! ,%3a(&-3+! ,%3%! %2%0#%_f&'! W5-53%'! N5&! ,&3(#-%(!





9-/&2%$2-/&' ,-*+*E$+' /)$&&*' =#+/0*' w' 0/.#-$R/' $' w' 92*<2%2/(' *' "#$' ,$-+2.$'
"#/%2<2)FX%/&')*+*'+/2&'&#&.$0.FE$2&x!!
!
@! 0&#-53%! $+'! %',&/-+'! /+.'#$&3%$+'! .%! /%-&P+3#7%_`+! $%'! /#$%$&'! ,%3%! %!
#$&.-#W#/%_`+!$+!,+-&./#%0!$&!1#+$#2&3'#$%$&!0&2+5!%!/+(,3&&.'`+!$%'!$#W&3&.-&'!
/%3%/-&3Q'-#/%'! &! &'-[P#+'! &(! N5&! %! $#2&3'#$%$&! 1#+0]P#/%! )! &./+.-3%$%! .%!
%(+'-3%! $&! YR! /#$%$&'!()$#%'! 13%'#0&#3%'X! K+3%(! 3&/+33&.-&'! /%3%/-&3Q'-#/%'!
/+(+! %c! 3[,#$+! /3&'/#(&.-+^! 1c! 531%.#7%_`+! $&'+3P%.#7%$%^! %2%._%.$+! ,+3!
[3&%'!$&!2&P&-%_`+!.%-#2%^!/c![3&%'!%P3Q/+0%'!&!(%./4%'!$&!2&P&-%_`+!%31]3&%!
&\-&.'%'^!$c!,&N5&.%!,3&'&._%!$&!,%3N5&'!&!,3%_%'^!&!&c!,+5/%!,3&'&._%!$&!
[3&%'! ,3+-&P#$%'X! @! -&.-%-#2%! $&! #$&.-#W#/%_`+! $+! ,+-&./#%0! $&! 1#+$#2&3'#$%$&!
,&3(#-#5!%!#$&.-#W#/%_`+^!,+3-%.-+^!$&!5(!/+.O5.-+!$&!2%3#%_f&'X!!!
!
>&P5.$+! +'! ,%3a(&-3+'! $&! #.2&'-#P%_`+^! /+./05#5d'&! N5&! %! (%#+3! ,%3-&! $%'!
/#$%$&'!()$#%'!%,3&'&.-+5!$&!()$#+!%!%0-+!,+-&./#%0!$&!1#+$#2&3'#$%$&!bRp!$%'!
YR!%.%0#'%$%'cX!E!5'+!$&''&!,+-&./#%0!1%'#/%(&.-&!'&!(+'-3+5!2+0-%$+!,%3%!+'!




'&32#_+'! &/+''#'-e(#/+'! $&! ,3+2#'`+! &! $&! 3&P50%_`+X! @/3&$#-%d'&! N5&^!
/+.'#$&3%$+'! +'! /+.$#/#+.%.-&'! $%! ,&'N5#'%^! %'! /#$%$&'! ()$#%'! ,+$&(! '&3!









'+/#%#'! &! &/+0]P#/%'X! D+3)(^! .+! N5&! '&! 3&W&3&! 6'! N5&'-f&'! &/+0]P#/%'^!




E'! %/4%$+'^! -+$%2#%^! %,3&'&.-%(! 5(! ,%3%$+\+X! @#.$%! N5&! 4%O%! %',&/-+'!
,+'#-#2+'^! /+(+! /+1&3-53%! &! %/&''+! $+'! ><"'! .%'! /#$%$&'^! +! -+-%0! $&! [3&%!
+/5,%$%! ,%3&/&! ,3+,+3/#+.%0(&.-&! ,&N5&.+X! @0)(! $#''+^! '&3#%! .&/&''[3#+!
%2%._%3! .%! %2%0#%_`+! ,%3%! +1-&3! +'! $%$+'! '+13&! %! N5%0#$%$&! $+'! ><"'! .%'!


















+'! ,%3%$#P(%'! $%! '5'-&.-%1#0#$%$&! .+! 531%.#'(+^! /+.W+3(&! %'! 2%3#[2&#'! $&!
%.[0#'&! '&0&/#+.%$%'X! 9%! ,%3-&! %.%0Q-#/%^! %! %1+3$%P&(! -%(1)(! '&! (+'-3+5!
%$&N5%$%! ,%3%! +! (%,&%(&.-+! $+! ,+-&./#%0! $&! 1#+$#2&3'#$%$&! /%0/%$%! .%!




?&(+.'-3+5d'&! .&'-&! -3%1%04+! %! 3&0&2a./#%! $%! 1#+$#2&3'#$%$&! &! $+'! '&32#_+'!
&/+''#'-e(#/+'! ,%3%! 3&,&.'%3! +!(+$+! $&! '&! ,0%.&%3^! #(%P#.%3! &! /+./&1&3! %!
/#$%$&^! 2&3#W#/%.$+d'&! N5&! %'! /#$%$&'! ()$#%'^! %! %(+'-3%! &'-5$%$%^!
%,3&'&.-%3%(!,+''#1#0#$%$&'^!(&'(+!%'!(%#'!/+.531%$%'!&!%'!(%#'!$&.'%'^!$&!
%!.%-53&7%!/+.2#2&3!&!$&!/&3-%!W+3(%!$%!.&/&''#$%$&!$&'-%!'&!W%7&3!,3&'&.-&X!!!!!!





















@0)(! $#''+^! .+2%'! #.$%P%_f&'! '53P&(! %! 3&',&#-+! $+'! 5'+'^! W3&N5e./#%'^!
3&/+33e./#%'! &! ,&3/&,_f&'^! .+'! $#W&3&.-&'! &\-3%-+'! '+/#%#'^! '+13&! +'! '&32#_+'!
&/+''#'-e(#/+'! /50-53%#'! #$&.-#W#/%$+'^! +5! '&O%^! &-%,%'! W5-53%'! ,+$&(!
/+(,3&&.$&3!%!2&3#W#/%_`+!$%!1#+W#0#%!(%#'!%!W5.$+^!/+(!/%3[-&3!(%#'!N5%0#-%-#2+X!!
!









%.[0#'&! $+! ,+-&./#%0! $&! 1#+$#2&3'#$%$&X! :''+! ,&3(#-#3#%! %(,0#%3! %! $#'/5''`+! &!
,3+,+3/#+.%3! (%#+3! %/53[/#%! .%'! #$&.-#W#/%_f&'! $+'! %',&/-+'! .%-53%#'! .%'!
$#W&3&.-&'!&'/%0%'!$&!%.[0#'&X!!
!
9+! N5&! '&! 3&W&3&! %! 4#,]-&'&! $%! ,&'N5#'%! Z! $&! N5&! .`+! 4[! /#$%$&'! N5&!





.%-53&7%! .%! (%#+3! ,%3-&! $%! %(+'-3%! $&! /#$%$&'! ()$#%'! %.%0#'%$%'^! W+3%(!
+1'&32%$+'! .Q2&#'! '%-#'W%-]3#+'! N5&! &\#P&(^! %+! (&.+'^! ,+.$&3%3! %! 2#'`+!
.&P%-#2%X! E5^! %0-&3.%-#2%(&.-&^! /+.$#/#+.%3! %! #.-&3,3&-%_`+! $%! 4#,]-&'&! 6'!
2%3#[2&#'!N5&!W+3%(!#.2&'-#P%$%'X!
!!
>%0#&.-%d'&^! &.-3&-%.-+^! N5&!.`+! '&! ,+$&!+02#$%3! %! /+.'-%-%_`+!%! 3&',&#-+! $%!
1%#\%!N5%.-#$%$&!$&![3&%'!$&!><"'!%/&''Q2&#'^!$%!&\,3&''#2%!,%3-#/#,%_`+!$+!
5'+! %P3Q/+0%! &! $%! 3&$57#$%! ,+3/&.-%P&(! $%! (%./4%! 531%.%! $&'-#.%$%! %+'!
'&32#_+'!&/+''#'-e(#/+'!/50-53%#'^!'+13&-5$+!%!$&'-#.%$%!%+'!,%3N5&'!531%.+'X!








-&.4%! /+.'-%-%$+! %! &\#'-e./#%^! .%'! /#$%$&'!()$#%'! 13%'#0&#3%'^! $&! 5(%! 2#'`+!
'#'-e(#/%!&!$&!&N5#0Q13#+!&.-3&!%'!.&/&''#$%$&'!$%!'+/#&$%$&^!,0%.&O%(&.-+!$%'!
W+3(%'! 531%.%'! &! &.-&.$#(&.-+! '+13&! %! W#.#-5$&! $%! .%-53&7%! &! $+'! '&5'!
3&/53'+'X! @! '5'-&.-%1#0#$%$&! 531%.%! %#.$%! .`+! )! +! ,3#./Q,#+! +3#&.-%$+3! $%'!
'+05_f&'! $&! $&'&.4+! 531%.+^! ,+#'! $&! W%-+! /+.'-%-+5d'&! N5&! +! ,%3%$#P(%! $%!











"#$%$&X! x5.4+! $&! RUUtX! :.'-#-5-+! $&! D&'N5#'%! &! D0%.&O%(&.-+! 831%.+! &!
=&P#+.%0X!8K=xX!RUUtX!
!
@"><C=@?^! nX!B2&)#-&*&' 1/' Y#&.$0./92%21/1$' M-9/0/3! =&2#'-%! A3%'#0&#3%! $&!










@n<=9^! xX! Y#&./20/92%2.?(' M-9/02&+' /01' ^$&2%2$0)$X! D%0&'-3%! .%! D3#(&#3%!
"+.W&3e./#%!$&!n5(%.#$%$&'!&!:.$o'-3#%!"3#%-#2%^!8.#2&3'#$%$&!$&!M&/.+0+P#%!






@CA<=M:^! GX! P2.2$&' A=/.' A=20L' %2L$' D%/0$.&' P*+,%$52.?(' ^$&2%2$0)$(' /01'

















@GE=:G! K:CnE^! EXg! ><==@^! =X;X! ]E*%#67*' $' ,$-&,$).2E/&' 1*' ,/,$%' 1/&'
)21/1$&' +:12/&' 0*' ,%/0$Q/+$0.*' #-9/0*' $' -$82*0/%3! :.*! @9?=@?<^! MX! @Xg!
><==@^!=X!;X!bE3PXcX!"#$%$&'!G&$#%'!A3%'#0&#3%'!=#+!$&!x%.&#3+*!:D<@X!YTTRX!
!!
@GE=:G! K:CnE^! EXAg! @A=<8^! xXKX! P21/1$&' +:12/&' $' 1$&)$0.-/%2R/67*'
.$)0*%;82)/V'*')/&*'1$'S20/&'\$-/2&3'"%$&3.+!$&!F&+P3%W#%^!A&0+!n+3#7+.-&^!2X!
RY^!.X!Rr^!,X!SdRpX!YTTYX!













@9?=@?<X! CX! GX! >X! $&Xg!P*0$57*' 1*&' ,/1-[$&' $&,/)2/2&' 1*&' $)*&&2&.$+/&'











"X! K=^! @X! FEC?^! X! n@FE>^! CX! n<KK9<=^! ?X! LX! <CCEFF^! X! C<CC:>d
?:AAC<^!xX!xX!ED@C8"n^!"X!E;:@MM^!@X!DK<:KK<=dn<=A<=M^!9X!=En=^!CX!
>G:Mn^!MX!>GMn<^!xX!>}:KM^!9X!;:9n@M<:=EX!P*/&./%'%/8**0&'/01')%2+/.$'
)=/08$V' $)*%*82)/%' /01' &*)2/%' -/+2<2)/.2*0&' 20' M3Y3' 4.%/0.2)' /01' \#%<' )*/&.'





@3/4#-&/-53%0! <.P#.&&3#.P! %.$! ?&'#P.! (%.%P(&.-^! ,*V^! RtldRUp^! ?E:*!
RTXRTrTwRtpSYTTtXYTRYXtVrTpYX!YTRVX!
!




>XAX^! G@":;E=! xX>X^! 9:CE9! "XnX^! ;@=FE! MX! _2*12E$-&2.?' 20' .=$' )2.?V' {$?'















@8=@9?^! @X!B$0&2.?(' y*#&208' A?,$&' /01' S25$1' G/01' #&$V' Y+/-.' A**%&' <*-'
4<<*-1/9%$'y*#&208ig!831%.!>-5$#&'!pt!bSc*!RTRSZRTVlX!YTRT!
!















A@=ME9^! ng! ?@;:>^! Fg! F8:><^! =X! Y#&./20/9%$' Y$..%$+$0.&V' 4' \#21$' <*-'



































/,-$&$0./01*' *' ,-*)$&&*' 1$' 2+,%/0./67*(' #&*' $' /E/%2/67*' 1$' $&,/6*&' %2E-$&'














P$0.#-?3' @/%$&(#/! D510#'4&3'^! A&3s4%('-&3^! ,,X! SUZtl! A%'&$! +.! -4&! W#3'-!
:.-&3.%-#+.%0!@31+/50-53%0!"+.W&3&./&X!RUrVX!
!
A<=M@9:X! FX^! A=<89:FX! KX^! A<DDC<=X! >X! =X! 40F%2&$' 1$' )-$&)2+$0.*' 1/'
+/0)=/' #-9/0/' 1*'+#02)O,2*' 1$' `-$1$-2)*'u$&.,=/%$0('^YX_-/&2%' /.-/E:&' 1$'
2+/8$0&' %/01&/.' |' .+3! =&2#'-%! F&+P3%W%3X! tX! lrdrVX! RTXSVrTwP&+P3%W%3X!
2t#RXYpTUYX!YTRYX!
!
Ax<=<! MX^! >M?@nC! MX^! Mn=@9<!"X^! >M=8G><!<X!t$8$./.2*0' 1$0&2.?' *<'
#-9/0' ,/-L&' /01' ,$-)$2E$1' /,,-*,-2/.$0$&&' <*-' -$)-$/.2*03! 831%.! K+3&'-3j! k!
831%.!F3&&.#.P!SbRc*!VSZppX!YTTlX!
!
Ax=! xX^! @CA:9!GX^! F=@n9! DX^! x@"EA>>E9!nX^! @=?! xX^!}@?A=E! xX^!
>M<=F=<9! DXdEX^! >=A"! <X! ^$)-$/.2*0/%' E/%#$&' *<' .=$' 0/.#-/%'




































AE?^! xX^! A@9n@K^! >X^X! u=/.' /-$' $)*&?&.$+' &$-E2)$&x' A=$' 0$$1' <*-'
&./01/-12R$1' $0E2-*0+$0./%' /))*#0.208' #02.&3! </+0+P#/%0! </+.+(#/'! lV! bYZVc^!
lRlZlYlg!YTTtX!!
!














A=:E9! @Xg! 9E=ME9! k! @=C! CXg! <;@9>! k! Dn:C:D! nX! }@==<9X! M-9/0'
_2*12E$-&2.?' /01' G/01&)/,$'])*%*8?V' D/..$-0&(' D-*)$&&$&' /01'D%/00208X! "533!

























A8M"n@=M^! >XnXGX^! @XxX! >M@MM<=>K:<C?^! CX@X! A<9989^! >XGX! >n8M<>^!




$&.#1*' 1$' )/&*' &*9-$' /' )21/1$' 1$' D/%=*6/! Z! >"X! ?#''&3-%_`+! bG&'-3%$+c! Z!











x+53.%0! W+3! >5'-%#.%10&! ?&2&0+,(&.-^! RYbRc*! prdtt! $#',+.Q2&0! &(*!
4--,*ww$#'/+2&3jX5/0X%/X5swUYUVpwtw"%3(+.%>5'-%#.%1#0#-j,%,&3RX,$W!g!YTTUX!
!




"@=;@CnE^! @X!GX! $&X! !D;&XS*1$-02&+*V' ,/&&/1*' *#' ,-$&$0.$X! ?#''&3-%_`+!






"@>M=E^! "X! =! $&! @X^! 9@>":G<9ME! x9:E=^! @X! KX! Z' ,-*)$&&*' 1$'
,%/0$Q/+$0.*' #-9/0*' $' &#/' 9#&)/' ,$%*' -$&8/.$' 1/' "#/%21/1$' /+92$0./%' 1/'
)21/1$3'=&2#'-%!n]35'^!E53#.4+'*!2XR^!.XRX!YTTVX!
!
"@;@Cn<:=E^! KX!EX!D%/0$Q/+$0.*' 1$' $&,/6*&' %2E-$&V' *' )/&*' 1$'Y7*'D/#%*3!
>#02#/50-53%w:.'-X!K0+3&'-%0^!>`+!D%50+^!2X!Rl@^!.X!V^!,X!RrRUdRrVTX!RUrYX!
!!






"n@9^!XGX@X^!F+0$'-&#.^! OX^!>%--&3W#&0$^! -X^!n%..%4'^!.X^!#s#0+#^! sX^!9%#$++^! 3X^!
;%$&1+./+&53^! .X^! m++$'#$&^! 5X! "50-53%0! '&32#/&'! %.$! .+.d5'&! 2%05&'X! :.*!
@=<:;@^! DX^! M@CC:>^! nX^! =#/s&--'^! MXnX^! ?%#0j^! FX"X^! DEC@>^! >X! b<$'Xc^!












%.$! "@C"@M<==@^! <Xg! M&$-}&' S/0#/%' *0' .=$' Y208/,*-$' J01$5' *0' P2.2$&}'
_2*12E$-&2.?' @/%&*' L0*>0' /&' .=$' P2.?' _2*12E$-&2.?' J01$5C3! >#.P%,+3&*! 9%-#+.%0!
D%3s'!A+%3$^!>#.P%,+3&X!YTRpX!
!
























9E==:>! X!_2*12E$-&2.?(' )#%.#-/%' ,/.=>/?&(' /01' =#+/0' =$/%.=V' 4' <-/+$>*-L3'
A-$01&!#.!</+0+Pj!k!<2+05-#+.!YU*!RUrZYTpX!YTRpX!!
!







"EC?:9F^! xX! ])*%*82)/%' %/01X#&$' )*+,%$+$0./.2*0' <*-' 9#2%1208' -$&2%2$0)$' 20'
#-9/0'$)*&?&.$+&'d!<0'&2#&3X!C%.$'/%,&!%.$!831%.!D0%..#.P!rR!,XplZSSg!YTTtX!!
!












"ECC:9>^! xXDX^!:9:F^!@X^!F=:GG^!9XAX^! K@F@9^!}XKX^!nED<^!?X^!}8^! xX^!
AE=<=^!<XMX!!4'0$>'#-9/0'$)*%*8?3!@(X!>/#X!rr^!pRlZpYSg!YTTTX!
!



















^$1$' _-/&2%$2-/' 1$' ]&.#1*&' &*9-$' P21/1$&' S:12/&3! ?#',+.Q2&0! &(*!
4--,*wwmmmX3&$1/(X/+(X13wD510#/X%',\!g!YTTlX!
!
"E>M@9@^! =X^! ?@=F<^! =X^! ?<! F=EEM^! =X^! K@=A<=^! >X^! F=@>>E^! GX^!
n@99E9^! AX^! 9@<<G^! >X^! C:GA8=F^! X^! D@=8<CE^! xX^! E9<:CC^! =X! ;X^!
=@>:9^! =X^! >8MME9^! DX^! ;@9! ?<9! A<CM^! GX! A=$' E/%#$' *<' .=$' >*-%1}&'
$)*&?&.$+'&$-E2)$&'/01'0/.#-/%')/,2./%3!9%-53&^!Vrt^!YSVZYlTXRUUtX!
!










































G@CMA! CXCX^!}@==<9!DXnX^! @=G}E=Mn!DX=X^! F@>ME9!XxX!_2*12E$-&2.?'





G54%3^! GX! D&.s&3^! =X! FX! =#1&^! MX! >/4%5,,&.0&4.&3^! MX! >#s+3^! :X! >+0+2#j^! GX!
>,#&3&.153P^!X!M%/7%.+m's%^!xX!M%(^!%.$!@X!2+.!$&3!?5.sX!P*0.-29#.2*0&'*<'
)#%.#-/%'&$-E2)$&'.*'.=$'$)*&?&.$+'&$-E2)$&'/8$01/3'D3+/&&$#.P'!+W!-4&!9%-#+.%0!




+:12/&' ,/-/' *' 1$&$0E*%E2+$0.*' -$82*0/%V' #+' $&.#1*' /' ,/-.2-' 1*&' )$0.-*&'




$)*0*+2)&3' <.2#3+.(&.-%0#'-! t! bYc^! RTSZRTUX! 4--,*ww$\X$+#X+3PwRTXRTTtw!
AKTYYpTYUYg!RUrtX!
!!





D%/00208(' S/0/8$+$0.' /01' B$)2&2*0' S/L2083! }+0-&3'd9++3$4+WW^! F3+.#.P&.^!
M4&!9&-4&30%.$'X!RUUYX!
!!
?<! F=EEM^! =X>X^! }:C>E9^! GX@X^! =XGXxX! AE8G@9>X! 4' .?,*%*8?' <*-' .=$'









/43#'-#&! (X^! /3+''(%.! .X^! P4&3(%.$#! %X^! 4&#.! 0X^! '%0(%.! 45''%#.! OX^! s5(%3! ,X^!
(/2#--#&X!%X^!,+3-&0%!3X!3+$3#P5&7!0X/X^!13#.sX!,X-X^!2%.!1&5s&3#.PX!,Xg!\%*9/%'$&.2+/.$&'
















*<' M-9/0' `*-+3! bYRdSRc! :.*! x&.s'! GX^! x+.&'! "X! b&$'c! ?#(&.'#+.'! +W! -4&!
>5'-%#.%10&!"#-jX!K5-53&!"#-j^!2+0!YX!>,3#.P&3^!?+3$3&/4-X!YTRTX!
!




?:":9>E9^! ?X! "X^! k! nEAA>^! =X! xX!P#%.#-/%' $)*&?&.$+' &$-E2)$&V'








4-$/&' /01' \-$$0' Y,/)$&X! ?&,%3-(&.-! +W! C%.$'/%,&X! 8.#2&3'#-j! +W! >4&#W#&0$X!
C+.$+.g!YTTYX!!





<A=@n:GDE8=^! GXg! G@<?:^! ng! G@n?:9:@^! GXnX! _2*,=2%2)' ,%/00208' 0$>'
/,,-*/)=' 20' &#&./20/92%2.?' @D-*,*&208' )*0)$,.#/%'+*1$%' *<' %2E/9%$' )2.?C3! :.-X! xX!
831%.! G%.%P&! <.&3Pj! >5'-%#.%1#0#-j^! RbYc*! YldpR^! >,3#.P! YTRt! ?E:*!
RTXYYTVpw#O5(&'XYTRtXTlXRSXTRRg!YTRtX!!
!
<A=@n:GDE8=^! GX^! G@x<?:^! nX^! @A:n:^! nX! ! _2*,=2%2)v' ,%/00208(' /' 0$>'








&?&.$+' &$-E2)$&V' /' <-/+$>*-L' .*' =$%,' 21$0.2<?' /01' +$$.' 20<*-+/.2*0' 0$$1&'
-$%$E/0.'<*-'4-).2)'*9&$-E208'0$.>*-L&3'@3/-#/!lY*RRUdRVlX!YTTUX!
!
<CGL;:>M! MX^! KEC<!"X^! 9>M=G!GX^! D<M<=>E9!FX^! A<9FM>>E9! xX^!
}@C<=!AX!@9?!9E=A<=F! xX!^$&,*0&$' 12E$-&2.?(' $)*&?&.$+' )=/08$(' /01'
-$&2%2$0)$3'K3+.-#&3'!#.!</+0+Pj!%.$!-4&!<.2#3+.(&.-!RbUc*!prrZpUpX!YTTVX!
!
<CGL;:>M^! MX! b+3PXcX! M-9/02R/.2*0(' _2*12E$-&2.?' /01' ])*&?&.$+' Y$-E2)$&V'




$<<$).2E$0$&&' *<'Y/0.2/8*('P=2%$}&' ,*%2)?' *<' #&208' #-9/0' <*-$&.&' .*' 2+,-*E$' /2-'
"#/%2.?3!x+53.%0!+W!<.2#3+.(&.-%0!G%.%P&(&.-^!rlbRc^!RprZRStX!YTTrX!
!!













K@9F^!"XdKX^!C:9F^!?XdCX!J0E$&.28/.2*0'*<' .=$'0*2&$' -$1#).2*0',-*E21$1'9?' .-$$'
9$%.&3' C%.$'/%,&! %.$! 831%.! D0%..#.P^! lVbpc^! RrtZRUSX$+#*RTXRTRlw'TRlUd
YTplbTYcTTRUTdRg!YTTVX!
!!
K@E>M@MX! D-*1YA4A' B/./9/&$3! K++$! %.$! @P3#/50-53&! E3P%.#7%-#+.! +W! -4&!
8.#-&$!9%-#+.'X!@2%#0%10&!%-!4--,*wwW%+'-%-XW%+X+3Pw'#-&wSYlw$&W%50-X%',\g!YTRTX!
!




K@=:@>! K:CnE^! xX! @X! </+d831%.#'(+*!M+/' -$E2&7*' &*9-$' *#.-/&' <*-+/&' 1$'
,$0&/-' /' )21/1$3' @.%#'! $+! q;:! <9@9D8=! Z! &',%_+^! ,0%.&O%(&.-+! &!
#.'53Pe./#%'X!A&0+!n+3#7+.-&X!YTRSX!
!







E89F^! =X^! DEM>"n:9^! GX!S/L208' &,/)$' <*-' )#%.#-/%' $)*&?&.$+' &$-E2)$&V'
20&28=.&' <-*+'/'&.#1?'*<' .=$'M{'g/.#-$' J+,-*E$+$0.! J02.2/.2E$3!</+'j'-X!>&32XX!
4--,*ww$\X$+#X+3PwRTXRTRlw!OX&/+'&3XYTRlXTUXTRt^!-4#'!#''5&X!YTRlX!!
!!


















KE=G@9^! =X! MXMX! M-9/0' ^$82*0&V' ])*%*8?' /01' D%/00208' _$?*01' .=$' P2.?3!
"%(13#$P&!8.#2&3'#-j!D3&''X!"%(13#$P&X!YTTrX!
!





















K8CC<=!=X@X^! :=;:9<! X9X^! ?<;:9<d}=:FnM! DX^!}@==<9!DXnX^! F@>ME9!









F<E=F<>^! =X! 4' 12&.f0)2/' "#$' 0*&' #0$3! EqK@GX! A3%'#0X! ?#',+.Q2&0!
&(*!4--,'*ww+\WX%(wYj@VGUxg!YTRtX!
!
F<=G@:9<! >X>^! }@<C:9F! AXKX! G2R/-1' &,$)2$&' 12&.-29#.2*0&' /01' =/92./.'






F:C<>d"E=M:^! AX^! GX! nX! A=EEGn@CC^! GX! 98:G@9^! "X! "ECC:9>^! X!
?E8FC@>^! X! 9F^! @X! C@9F<g! =X! xX! ?E9E;@9X! J0)-$/&208' u/%L208V' y*>'









































F=<<9! MXCX^! =E9<9A<=F! xX^! @9?<=>>E9! <X^! <CGL;:>M! MX^! FHG<d



















G^! AE=F>M=G! >X^! A=<8>M<! xX^! FEG<dA@FF<Mn89! <X^! F=<9! X^!
n@G>M<@?! X^! n@9><9!=X^! @A:>"n!9X^! =<G<=! DX^! C@9F<G<<=! xX^!




















n@9>E9!"^!=@9F@9@Mn@9!x^! :"<C@9?!"^!K:9:>E?=<!xX! !A=$' )*-,*-/.$'
$)*&?&.$+' &$-E2)$&' -$E2$>V' 8#21$%20$&' <*-' 21$0.2<2?208' 9#&20$&&' -$&L&' /01'





































D3+/&&$#.P'! C+.$+.*! >,%/&! >j.-%\! C%1+3%-+3j! w! Mn! &! A%3-0&--! >/4++0! +W!
F3%$5%-&!>-5$#&'!w!8.#2&3'#-j!"+00&P&!C+.$+.X!RUUtX!
!




nED<! ?X^! F=:<>! "X^! n8! }X^! K@F@9! }XKX^! =<?G@9! "XCX^! F=:GG! 9XAX^!
9<C>E9! @XCX^! G@=M:9! "X^! :9:F! @X! Y*)2*$)*0*+2)&' 1-2E$' #-9/0' ,%/0.'















n89MC<^! AX^! MX! }<AAX!S28-/.2*0V' &,$)2$&}' -$&,*0&$' .*' )%2+/.2)' E/-2/.2*0&'
)/#&$1'9?')=/08$&'20'.=$'$/-.=}&'*-92.3'x+53.%0!+W!A#+P&+P3%,4j^!Rl^!SZRUX!RUrUX!
!
:AF<X! "&.'+! ?&(+P3[W#/+! YTRT! Z! P/-/).$-O&.2)/&' \$-/2&' 1/' D*,#%/67*3'
^$&#%./1*&' 1/' 4+*&.-/3! :AF<X! ?#',+.Q2&0! &(*! 4--,*wwmmmX#1P&XP+2X13w4+(&w!
&'-%-#'-#/%w,+,50%/%+w/&.'+YTRTw$&W%50-X'4-(X!YTRT!
!







:;<>! "X?X^! C<9M:9:! DX<X^! Mn=<CK@CC! "XFX^! ::9! X^! >n@9@n@9! ?XKX^!
F@==@=?! FX<X^! A<<>>! >X@X^! K8CC<=! =X@X^! G8G@}! CX^! =@9<=! CX^!



















x<9>^! GXg!}:CCC:@G>^! Xg! A8=ME9^! <X! A=$' P*+,/).' P2.?V' 4' Y#&./20/9%$'
M-9/0'`*-+x'b;+05(&!VcX!<$X!M%j0+3!k!K3%./#'X!C+.$3&'X!YTTpX!
!












@DC@9! =X^! @DC@9! >X^! =@9! =X! u2.=' D$*,%$' 20' S201V' B$&280' /01'
S/0/8$+$0.'*<']E$-?1/?'g/.#-$3':'0%.$!D3&''^!}%'4#.P-+.^!?"X!RUUrX!
!
v=EC^! :>>X! ^2&$' /01' `/%%' *<' .=$' P*0)$,.' Y#&./20/92%2.?3! x+53.%0! +W!






<CC<=M^! >X! _2*,=2%2)' #-9/02&+V' .=$' ,*.$0.2/%' .*' .-/0&<*-+3! >(%3-! %.$!















E/%#$&' *<' $)*&?&.$+&x' </+0X! </+.X! RRR^! rlZUUX! 4--,*ww$\X$+#X+3PwRTXRTRlw! OX!
&/+0&/+.XYTRSXTRXTTlg!YTRSX!!
!








E9?<=^!CX!M+'*%=/-' <2%*&;<2)*' &*9-$'/' )21/1$3! :.*!D<"nG@9^!=X!GX! b+3PXcX!
E04%3&'!'+13&!%!/#$%$&X!=#+!$&!x%.&#3+*!8K=xX!RUUpX!
!
E9:x9<9?:x^! "X! "X^! @99<=>M<?M^! GX^! A8>><! 9:<C><9^! @X^!
G@=8Mn@;<<=@9^! >X! _$0$<2.&' *<' #-9/0' ,/-L&' /' &?&.$+/.2)' -$E2$>X!




















C@GA:9^! <X! KX^! G<K=E:?M^! DX!\%*9/%' %/01' #&$' )=/08$(' $)*0*+2)'
8%*9/%2R/.2*0(' /01' .=$' %**+208' %/01' &)/-)2.?X! D3+/&&$#.P'! +W! -4&! 9%-#+.%0!
@/%$&(j! +W! >/#&./&'^! RTrbUc^! VplSZVptYX!$+#*RTXRTtVw,.%'XRRTTprTRTrg!
YTRRX!!
!
C@9F^! xX! M-9/0' B$&280(' 4' A?,*%*8?' *<' D-*)$1#-$&' /01' D-*1#).&^! E\W+3$^!
@3/4#-&/-53%0!D3&''g!YTTSX!
!
C@="E^!9X!Y#&./20/9%$'#-9/0'1$&280'b'/' @1-/<.C' <-/+$>*-L3! x+53.%0!+W!831%.!
?&'#P.^!YRbRc^!RZYUX!$+#*RTXRTrTwRVStprTUXYTRSXRTtRlpUg!YTRSX!
!










C<:M<^! "g! @}@?^! xX! ?#! "X! GX! P21/1$&' &#&.$0.FE$2&3' P21/1$&' 20.$%28$0.$&3'






























































%.$!45(%.!m&00d1&#.P*!/533&.-!'-%-&!%.$! -3&.$'*! W#.$#.P'!+W! -4&!"+.$#-#+.!%.$!
M3&.$'X! ! =%'4#$! n%''%.^! =+1&3-! >/4+0&'^! 9&2#00&! @'4X! YTTS! G#00&..#5(!
</+'j'-&(!@''&''(&.-X!:'0%.$!D3&''^!RtRr!"+..&/-#/5-!@2&.5&^!>5#-&!VTT^!9}^!
}%'4#.P-+.^!?"X!YTTSX!



















G@=:@! @8q:C:@?E=@g! >@GD@:E^! <;<=@=?E! ;@C@?@=<>! ?<! >v!
A@==<MEg! "<>M@=E^! C8:>! @9M9:E! k! @F<@G@^! D@8CE! E>n:EX!



























G@=L8<>^! GEEx<9! GX! Z' D/,$%' 1*' B$&$0=*' M-9/0*' 0*' D%/0$Q/+$0.*' $'







































/&&$0./+$0.*&' #-9/0*&' 1*' ,/O&' $+' 20E$&.28/6[$&' )*0<28#-/)2*0/2&'
)*+,/-/.2E/&3!M&'&!b?+5-+3%$+cX!DDFwK@8w8.AX!A3%'Q0#%X!YTTlX!
!








M-9/0' B$E$%*,+$0.3! D3+/&$#%! <.2#3+.(&.-%0! >/#&./&'^! Vp^! pUZlRX! $+#*!
RTXRTRlwOX,3+&.2XYTRlXTpXTTSg!YTRlX!
!









&$-E2)$&V' /' %2.$-/.#-$' -$E2$>' /01' ,-*&,$).&' <*-' <#.#-$' -$&$/-)=X! </+0+Pj! %.$!
>+/#&-j!RrbVc*ppX!4--,*ww$\X$+#X+3PwRTXStSRw!<>dTStUTdRrTVppg!YTRVX!
!














GEA<=F^! KX^! KEC<^! "X! ])*%*82)/%' \**1&' /01' Y$-E2)$&' *<' P*-/%' ^$$<'
])*&?&.$+&3' </+0+P#/%0! </+.+(#/'X! YUX! RTXRTRlw>TUYRdrTTUbUUcTTTTUdUXg!
RUUUX!
!




















GCC<=! 9X^! :F9@M:<;@! GX^! 9:CE9! "XnX^! }<=9<=! DX^! :DD<=<=! }X"X!
D/..$-0&'/01'.-$01&'20'#-9/0'92*12E$-&2.?'/01'%/01&)/,$'1$&280X!:.!<0(N2#'-!MX!























9X^! =+m&^! AX! \-$$0' ^**<&' /&' M-9/0' ])*&?&.$+&V' ])*%*82)/%' Y.-#).#-$&('









EC:;<:=@! :X! =X! ?<X!M+/' )*0.-29#267*' .$;-2)/' $' ,-F.2)/' ,/-/' *' $)*&&2&.$+/'
#-9/0*'&#&.$0.FE$%3'])*%*82/'M-9/0/V'*')#&.*'1/&'1$)2&[$&'/+92$0./2&X!<./+.-3+!















E>>EC@! @X^! n@n>! @XX^! 9@>n! GX@X^! C:;<>C<! >XxX! y/92./.' )*+,%$52.?'






D@D}E=Mn!>XX^!=:>M! xX^! "E@?!CX^!G:C9<=dF8CC@9?!<X! xX!]E21$0)$' <*-'
&=2<.208' 9/&$%20$' &?01-*+$' 20' )*0&$-E/.2*03' "+.'&32%-#+.! C&--&3'! Y*! UVZRTTX!
YTTUX!







































DC:<9:9F<=^! MX^! A:<C:9F^! "X^! K@F<=nECG^! 9X^! AF^! @X^! n@=M<C^! MX^!
n8=C<^!DX^!!n89M>:9F<=^!CX!A=$' -*%$'*<' )#%.#-/%'$)*&?&.$+'&$-E2)$&' 20'




































1*' *9&$-E/.2*0(' +/0/8$+$0.(' /01' /0/%?&2&' &=2<.' >2.=' &)/%$%$&&*0&' <-*+'
a#:9$)3!</+0+Pj!%.$!>+/#&-j^!YRbVcX!$+#*RTXStSRw&'dTrlTSdYRTVRlg!YTRlX!!
!
























$' /' )*0&.-#67*' 1/' "#/%21/1$' /+92$0./%3! M&'&! b?+5-+3%$+c! Z! "&.-3+! $&!
?&'&.2+02#(&.-+!>5'-&.-[2&0w8.#2&3'#$%$&!$&!A3%'Q0#%X!YTTVX!
!!









=:"<MM>! MXnX^! }@M>E9! XAX^! En! :X^! <CC:>! @XGX^! 9:"nEC>E9! "X"X^!












n5P4&'^! 'X! ;%.! $&3! 0&&5m^! 4X!=+$4&^! 'X! >30#.^! ,X! X!>.j$&3^! 3X!"+'-%.7%^! 5X!
>2&$#.^!(X!K%0s&.(%3s^!0X!%301&3P^!3X!}X!"+3&00^!2X!xX!K%13j^!OX!n%.'&.^!1X!}%0s&3^!




=E?=:F8<>^! @X>XCX^! >XxX! @9?<CG@9^! GX:X! A@@==^! CX! AE:M@9:^! MXGX!
A=EE>^! $.' /%3' ! ]<<$).2E$0$&&' *<' .=$' 8%*9/%' ,-*.$).$1' /-$/' 0$.>*-L' 20'
-$,-$&$0.208'&,$)2$&'12E$-&2.?3!9%-53&^!pYrblUrVc^!lpTZlpVX!YTTpX!
!
=EF<=! <;@9>! @>>E":@M<>X! B$%2E$-208' a#/%2.?' D%/)$&3! 831%.! ?&'#P.!
"+(,&.$#5(!Y^!C+.$+.^!<.P0#'4!D%3-.&3'4#,'!k!M4&!n+5'#.P!"+3,+3%-#+.g!YTTtX!
!











=E>>^! xX! CX! >X! b+3PXcX! \$*8-/<2/' 1*' _-/&2%3! p! &$X! >`+! D%50+*! <$#-+3%! $%!
8.#2&3'#$%$&!$&!>`+!D%50+^!YTTRX!
!
=EMn^! "X! ]0E2-*0+$0./%' G2.$-/)?3! <=:"w">G<<! ?#P&'-^! "+05(15'wEn^! .X!
<?VSRYTR^!,Xl^!"+05(15'wEnX!YTTTX!!
!
=E}C<^! @X!B$<202.2*0&' *<' #-9/0' 1$&280V' .=$' 0/.#-$' /01' )*0)$-0&' *<' #-9/0'
1$&280X!D0%..#.P!D3%/-#/&!%.$!=&'&%3/4^!;+0X!r^!9+X!V^!,,XRtUZRUtX!RUUpX!










531%.#'-#/%! .o(X! TlX! 8.#2&3'#-6! $&P0#! >-5$#! $#! 9%,+0#! K&$&3#/+! ::X! "&.-3+!





D510#'4&3*!E1'&32&3!=&'&%3/4!K+5.$%-#+.! %.$!F0+1%0!D+0#/j! x+53.%0^! <$#-+3'*!
=5(#!@#O%7^!,,XRSVdRSUg!YTRtX!
!




>@9K<C:8^! "XAX^! ME=9h^! xXGXCX! S2-/1/&' /' *.-*&' $&,/)2*&' #-9/0*&V' G/&'
P2#1/1$&' J0.$-+$12/&X! F&+! "3Q-#/%! >/3#,-%! 9+2%! Z! =&2#'-%! &0&-3].#/%! $&!
P&+P3%WQ%! j! /#&./#%'! '+/#%0&'g! 8.#2&3'#$%$! $&! A%3/&0+.%X! :>>9*! RRVrdUtrrX!
?&,+'#-+!0&P%0*!AX!YRXtpRdUrX!;+0X;:::^!.5(XRlSX!YTTpX!
!
>@=ME=:^! >X^! C@M=E9:"E^! KX^! "@GDE>^! CX! GX>X! Y#&.$0./92%21/1$' $'
1$&$0E*%E2+$0.*' &#&.$0.FE$%V' #+/' ./5*0*+2/'0*' )/+,*'1/' %2.$-/.#-/3!=&2#'-%!
@(1#&.-&!k!>+/#&$%$&X!>`+!D%50+!2X!q;::^!.X!R!.!,X!RdYYw!O%.X!d!(%3X!YTRpX!
!
>@9M@G@=:@X! KX!G$&' E2%%$&' +*?$00$&' <-/06/2&$&' $.' %$#-' -d%$' $0' +/.2~-$'


















bYTRScX! B*>0' .*' ]/-.=V' P*0.$5.#/%2R208' .=$' 40.=-*,*)$0$X! x+53.%0! F0+1%0!
<.2#3+.(&.-%0!"4%.P&X!VUg!VpRdVSTX!<0'&2#&3X!8-3&/4-X!YTRSX!
!

































































>M<KK<9^! }X^! =:"n@=?>E9^! X^! =E">M=EG^! xX^! "E=9<CC^! >X! <X^!
K<M<=^!:X^!A<99<MM^!<X!GX^!>E=C:9^!>X!D%/0$./-?'9*#01/-2$&V'\#21208'=#+/0'






















>C@;<"^! X! D@:F<! }@==<9^! >M<}@=?! D:"<MMX! _2*12E$-&2.?' *0' .=$'
M-9/0'G/01&)/,$'#.!=XDX!"#./+--%!%.$!CXxX!F+3&.W0+!b&$'Xc^!n5(%.!D+,50%-#+.*!









M<<AX! A=$' ])*0*+2)&' *<' ])*&?&.$+&' /01' _2*12E$-&2.?! d! (%.5%0! W+3! /#-#&'*!
</+'j'-&(!'&32#/&'!#.!531%.!(%.%P&(&.-X!mmmX-&&1m&1X+3Pg!YTRRX!
!!
M<<AX!A=$'])*0*+2)&'*<'])*&?&.$+&'/01'_2*12E$-&2.?! #.! C+/%0! %.$!=&P#+.%0!
D+0#/j! %.$! G%.%P&(&.-X! <$#-&$! 1j! n&#$#! }#--(&3! %.$! n%3#,3#j%! F5.$#(&$%X!
<%3-4'/%.^!C+.$+.!%.$!}%'4#.P-+.X!YTRYX!
!














M8@9^!XdKX!Y,/)$' /01'D%/)$' X! M4&! ,&3',&/-#2&! +W! <\,&3#&./&X!8.#2&3'#-j! +W!
G#..&'+-%!D3&''X!G#..&%,+0#'X!YTTYX!
!























89:M<?! 9@M:E9>! }E=C?! "EGG:>>:E9! E9! <9;:=E9G<9M! @9?!








&,/)$' /&' /' 9#<<$-' 9$.>$$0' &.-$&&<#%' %2<$' $E$0.&' /01' =$/%.=3! >+/#%0! >/#&./&!k!
G&$#/#.&!tT*!RYTVZRYRTX!!YTRTX!
!









%$2.#-/' $)*0d+2)/3! =&2#'-%! "%(#.4+'! $%! F&+P3%W#%X2XRY^! .XpTX! ,XRrRd
Rrrw$&7&(13+X! :.'-#-5-+! $&! F&+P3%W#%X! 8.#2&3'#$%$&! K&$&3%0! $&! 81&30a.$#%^!
81&30a.$#%wGFX!YTRRX!
!!

















}@^! nX! _$?*01' .=$' 928' )2.?V' .=$' "#$&.2*0' *<' &2R$' 20' ,%/00208' <*-' #-9/0'
&#&./20/92%2.?'b' 20.$-0/.2*0/%')*0<$-$0)$'*0'8$*8-/,=2$&'*<'=$/%.='/01' %2E208' #.!
/#-#&'*! (%s#.P! /#-#&'! 4&%0-4j! W+3! %00^! 4&%0-4j! /#-#&'X! D3+/&$#%! <.2#3+.(&.-%0!
>/#&./&'!VlXRVrdRpSX!>/#&./&$#3&/-X/+(g!YTRlX!!
!





























}:C>E9^! <XEX^! D<M<=^! KXGX! _2*B2E$-&2.?3! M4&! 9%-#+.%0! @/%$&(j! D3&''X!
}%'4#.P-+.^!?X"X!4--,'*ww$+#X+3PwRTXRtYYlwUrUg!SVr,PX!RUrrX!
!
}n:M@<=dK<==<:=@^! xX! >X!D-*1#R2-' )/&/&' *#' )*0&.-#2-' )21/1$&x' B$&/<2*&'
,/-/'#+'0*E*'_-/&2%'#-9/0*3'D/-f+$.-*&'1$'"#/%21/1$',/-/'/'2+,%$+$0./67*'1$'


















:@=:^! X^! DE8=@nG@?^! @X^! KEME8n:! G<n=@A@9:^! AX^! nE>><:9:^! @X!!
]0E2-*0+$0./%'&#&./20/92%2.?'20')2.2$&'9?'92*,=2%2)')2.?'/,,-*/)=V'/')/&$'&.#1?'*<'
A$=-/03! :.-&3.%-#+.%0! x+53.%0! +W! 831%.! >/#&./&'^! RZVRX!
?+#*RTXRTrTwRYYlSUVpXYTRrXRpYSRSVg!YTRrX!
!
E<M<G@9^! X^! GEGG@@>^! nX^! ?@F<;E>^! xX! 4-$' %/-8$-' )2.2$&' +*-$'
&#&./20/9%$x' G$&&*0&' <-*+' 20.$8-/.$1' &#&./20/92%2.?' +*02.*-208' 20' rhU' B#.)='










-2)*'U'8#2)*/$,'! Z! )! 5(%! $+5-3#.%! W#0+']W#/%! N5&! /+0+/%! %! W#P53%! $+! '&3!
45(%.+!/+(+!+!/&.-3+!$+!(5.$+^!$&'-%/%.$+!%!#(,+3-a./#%!$%!45(%.#$%$&!&(!
/+(,%3%_`+! /+(! %'! $&(%#'! /+#'%'! N5&! /+(,f&(! +! 8.#2&3'+X! bK+.-&*!
&/+$&1%-&X/+(X13w%.-3+,+/&.-3#'(+c!
!
D/'%/Z#*$/%+%#! T! )! %! 1%'&! ,%3%! +'! '&32#_+'! &/+''#'-e(#/+'! &! %,+#%! %'!
%-#2#$%$&'! 45(%.%'! &(! 2[3#+'! %',&/-+'^! #./05#.$+! +! %,3+2#'#+.%(&.-+! $&!
3&/53'+'X! @-5%0(&.-&^! %! 3&$5_`+! $%! 1#+$#2&3'#$%$&! )! /+.'#$&3%$%! 5(%! $%'!










&/+''#'-&(%! &(! &'-3&#-%! /+33&',+.$e./#%! /+(! %'! /%3%/-&3Q'-#/%'! WQ'#/%'^!
N5Q(#/%'! &! 1#+0]P#/%'! $&'-&! %(1#&.-&X! bK+.-&*!
4--,*ww'#P&,X/,3(XP+2X13wP0+''%3#+w2&31&-&w1#+-%X4-(c!
!




C8'$$/$)#,+! 0*1+2'! Z! )! 5(%! /+(5.#$%$&! $&! ,0%.-%'^! %.#(%#'! &! '&3&'!
45(%.+'!N5&!4%1#-%(!5(!(&'(+!%(1#&.-&!531%.+X!<(1+3%!%'!/#$%$&'!'&O%(!
[3&%'! W#'#/%(&.-&! $+(#.%$%'! ,+3! &'-35-53%'! /+.'-35Q$%'^! /+(+! &$#WQ/#+'^!
&'-3%$%'! +5! 3&$&'! $&! &'P+-+'! &! $&! &.&3P#%^! ,+$&(! -%(1)(! /+.-&3! 5(%!
$#2&3'#$%$&!$&!&',%_+'!2&3$&'!b,%3N5&'^!,[-#+'^!35%'!%31+3#7%$%'^!2#%'!2&3$&'^!
0#.4%'!$&![P5%!531%.%'^!/+(,0&\+'!/+(&3/#%#'! #.-&P3%$+'!.%!,%#'%P&(^! 0+-&'!
.`+! &$#W#/%$+'c! N5&! /+.'-#-5&(! +! ,50(`+! $+! &/+''#'-&(%! 531%.+X!
bK+.-&*W+35($%'/#$%$&'X,-w/+.-&.-w&/+''#'-&(%d531%.+c!
!








-3%.'W&3e./#%! $&! &.&3P#%^! %! /#/0%P&(! $&! .5-3#&.-&'^! %! 3&P50%_`+! $&! P%'&'^! %!
3&P50%_`+! /0#([-#/%! &! $+! /#/0+! $%! [P5%X! <''%'! W5._f&'! P&3%(! '&32#_+'!
&/+''#'-e(#/+'! N5%.$+! +'! ,3+/&''+'! .%-53%#'! '51O%/&.-&'! %! '5%'! #.-&3%_f&'!
$&'&./%$&#%(!5(%!')3#&!$&!1&.&WQ/#+'!$#3&-%!+5!#.$#3&-%(&.-&!%,3+,3#[2&#'!,&0+!














&/+''#'-&(%'!N5&!&'-%! W+3.&/&X!E!"A:! 3&o.&! #.$#/%$+3&'!&(! -3e'! /%-&P+3#%'*!
1#+$#2&3'#$%$&!.%!/#$%$&^!'&32#_+'!&/+''#'-e(#/+'!&!P+2&3.%._%X!E'!#.$#/%$+3&'!




7/8'**/d+$! T! '`+! %''+/#%_f&'!(5-5%0#'-%'! N5&! %/+.-&/&(!&.-3&! W5.P+'! &! %'!
3%Q7&'! $%!(%#+3#%! $%'! ,0%.-%'! N5&! ,+''5&(! 2%'+'! /+.$5-+3&'! $&! '&#2%'X! @'!
(#/+33#7%'!%1'+32&(!.5-3#&.-&'!$+!'+0+!&!+'!-3%.'(#-&(!6'!,0%.-%'X!?&'-%!W+3(%^!
%'!,0%.-%'!%1'+32&(!(%#'!W%/#0(&.-&!%![P5%!&!+'!'%#'!(#.&3%#'!&^!,+3!#''+^!'`+!
/%,%7&'! $&! '&! $&'&.2+02&3! (&04+3X!bK+.-&*! "#&./X! =53%0!2+0XYR!.+XV!>%.-%!
G%3#%!>&,-Xw?&/X!RUURX! ?#',+.Q2&0! &(*! $\X$+#X+3PwRTXRSUTw>TRTVd
rptrRUURTTTVTTTRVc!!
!




<*'8#$$'$! C8'5V:/8'$! Z! #.-&3%_f&'! &.-3&! $#W&3&.-&'! /+(,+.&.-&'! $%!
1#+$#2&3'#$%$&! /%,%7&'! $&! (%.-&3! +! W5./#+.%(&.-+! &! %! (%.5-&._`+! $&! 5(!
$&-&3(#.%$+!&/+''#'-&(%X!!
bK+.-&*! =&2#'-%! "%#-#-5! .R! $&! YTRVg! 8KA@X! ?#',+.Q2&0! &(!!
ww$\X$+#X+3PwRTXttYpw/%#-#-5X2R#RXSYtrc!
!
L(+5/%+%#! C8'5V:/8+! Z! /%,%/#$%$&! $+'! P&+''#'-&(%'! ,%3%! W5./#+.%3&(!
%$&N5%$%(&.-&^! P%3%.-#.$+! %! /+.'&32%_`+! &! 3&'-%1&0&/#(&.-+! $%'! '5%'!
,3+,3#&$%$&'! +3#P#.%#'! &! $%! '5%! ,3+$5-#2#$%$&X! E'! ,%3a(&-3+'! $&! N5%0#$%$&!
&/+0]P#/%! '`+*! %! W5./#+.%0#$%$&! b1%0%._+! $&! &.&3P#%^! (%-)3#%! &! #.W+3(%_`+g!
/+&3e./#%g!#.-&P3#$%$&g!+3P%.#7%_`+!W5./#+.%0g!&'-%$+'!&'-[2&#'g!/%,%/#$%$&!$&!
3&P50%_`+!&! 3&/5,&3%_`+^!/5(,3#(&.-+!$%'! W5._f&'!P&+&/+0]P#/%'cg!,+-&./#%0!
b1#+P&+$#2&3'#$%$&^! P3%5! $&! $&P3%$%_`+^! +/+33e./#%! $&! ,3+/&''+'! .&P%-#2+'^!
/+.'&32%_`+!$+!,%-3#(u.#+!.%-53%0^!%0-&3%_`+!$&!,+-&./#%#'cg!5'+!%,3+,3#%$+!$&!
3&/53'+'!b3&0%_`+!5'+d,+-&./#%0^! -#,+!&! #.-&.'#$%$&!$&! #(,%/-+g!/%,%/#$%$&!$&!
/%3P%^!,+-&./#%0!&!3&%0^!N5%0#$%$&!$&!(%.&O+!&!P&'-`+^!%,0#/%_f&'!-&/.+0]P#/%'^!
3&-+3.+! $&! 1&.&WQ/#+'! %! '+/#&$%$&cX! bK+.-&*%,34X,-w3P/#wP0+''%3#+wN5%0#$%$&d
&/+0+P#/%c!
!
9#%#$! 0*1+2+$! Z! /+.O5.-+! $&! /&.-3+'! W5./#+.%0(&.-&! %3-#/50%$+'! .+! N5%0! %!
,3+$5_`+^! /#3/50%_`+! &! /+.'5(+! '&! 3&%0#7%(! &! N5&! 3&W0&-&! &! 3&W+3_%! %'!
















%-3%2)'! $%'! #.-&3d3&0%_f&'! &.-3&! %'! &'/%0%'! b+3P%.#7%/#+.%0^! &',%/#%0^! WQ'#/%! &!











$&-&3(#.%$%! 3&P#`+X! x5.-+'^! &0&'! W+3(%(! %! 1#+-%^! +5! '&O%^! %! /+(5.#$%$&!
1#+0]P#/%! N5&! #.W05&./#%! +! &/+''#'-&(%! $+! N5%0! W%7&(! ,%3-&X! bK+.-&*!
4--,'*ww1$-$X#.,%XP+2X13w4%.$0&w-&$&wRrtrc!
!
6/$)#,+! <+*+$/)]*/'! Z! #(,0#/%! %! /#$%$&! %-5%.$+! /+(+! 5(! +3P%.#'(+!










/+(,+.&.-&'! /50-53%#'^! ,+0Q-#/+'^! '+/#%#'^! &/+.u(#/+'^! &/+0]P#/+'! &!
-&/.+0]P#/+'X!E!/+./&#-+!$&!'#'-&(%'!']/#+&/+0]P#/+'!$&'-%/%!%!#(,+3-a./#%!$&!




$%! 2#$%! $&! (5#-+'! '&3&'! 2#2+'X! @0)(! $+! 2%0+3! &/+0]P#/+^! %'! -&33%'! o(#$%'!
$&'&(,&.4%(! #(,+3-%.-&'! W5._f&'! /+(+! +! W+3.&/#(&.-+! $&! [P5%! ,%3%!
%1%'-&/#(&.-+^! (%.5-&._`+! $%'! /+.$#_f&'! /0#([-#/%'! 0+/%#'^! (&04+3#%! $%!
N5%0#$%$&! $%! [P5%^! 3&$5_`+! $&! /4&#%'^! 3&/%3P%! $&! %N5QW&3+'^! &.-3&! +5-3+'X!
bK+.-&*!mmWX+3PX13w.%-53&7%13%'#0&#3%wN5&'-+&'%(1#&.-%#'w%3&%'5(#$%'c!









,o10#/%'! 0+/%#'! &! /%,%/#-%_`+! $+'! %-+3&'! ,3#2%$+'! ,%3%! &'-&.$&3! %!
(&3/%.-#0#7%_`+!.+!-&/#$+!'+/#%0!531%.+^!/++3$&.%.$+!%!2#$%!/+0&-#2%!$%!/#$%$&!
%-3%2)'!$&!3&0%_f&'!$&!(&3/%$+!&!,3+(+2&.$+^!%''#(^!+!$&'(%.-&0%(&.-+!$&!
&',%_+'! 531%.+'! .`+! (&3/%.-#0#7%$+'! &! %5-+P&'-#+.[3#+'X! bK+.-&*!
4--,'*ww$+#X+3PwRTXRSUTw/(X2YT#pRXVRtUUc!
!
?/$Y'! 6/$)`,/8+! Z! /+.'#'-&! .%! /+(,3&&.'`+! $+! -+$+! &! $&! '&! 15'/%3! %!
,%3-#/#,%_`+!%!W#(!$&!%0/%._%3!5(!+1O&-#2+!&(!/+(5(X!@!2#'`+!'#'-e(#/%!15'/%!
3&',+.$&3! N5&'-f&'! /+(! $&-&3(#.%$%'! /%3%/-&3Q'-#/%'^! (%'^! N5&! '`+!
#.-&3$&,&.$&.-&'!%!+5-3+'!W%-+3&'X!bG+'-%W%2#^!YTRpc!
!!
!
